A five year retrospective study was performed to identify organisms isolated from the urinary tract of 2815 children in the community and 1314 children with underlying renal problems and their antimicrobial susceptibilities. Isolates from children in the latter group were generally more resistant to commonly used antibiotics. In particular, up to a third of E coli isolates from children in the community and almost two thirds of E coli isolates from children with underlying renal disease may be resistant to trimethoprim.
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A t least 8% of girls and 2% of boys will have a urinary tract infection (UTI) in childhood, and between 30% and 40% will have another episode within two years.
1 A significant proportion of children investigated after a proven UTI will have an underlying renal tract anomaly, including obstructive lesions in 0-4% and vesicoureteric reflux in 8-40% of children. 1 2 Current guidelines recommend that empiric treatment with a "best guess" antibiotic should be started in all cases of suspected UTI after an appropriate urine specimen is obtained. 3 The use of an inappropriate antibiotic will delay effective treatment and increase the risk of renal scarring, which is associated with poor renal growth, impaired renal function, early hypertension, and chronic renal failure later in life. [1] [2] [3] [4] Unfortunately, little has been published on the range and antimicrobial susceptibilities of urinary tract pathogens in the United Kingdom. We present the results of a five year retrospective study of organisms isolated from the urinary tracts of children in southeast London and their antimicrobial profiles. We hope that this information will encourage other units to examine their data and develop local recommendations for empiric treatment of UTI in children.
METHODS
We compared two groups of children under the age of 15 years: those whose samples were obtained in general practice (community) and those under the care of tertiary paediatric nephrourologists (renal) at Guy's Hospital, London. The latter group includes children with renal tract abnormalities, chronic renal failure, renal transplantation, and those receiving peritoneal and haemodialysis. Approximately 10% of these children receive antimicrobial prophylaxis against UTI, most often trimethoprim (80%), followed by nitrofurantoin (18%). The remainder receive another antibiotic, such as nalidixic acid, cefadroxil, coamoxiclav, or ciprofloxacin. Children with renal transplants receive co-trimoxazole prophylaxis. Information on the method of urine collection from the children was not available. A bacterial culture of 10 5 colony forming units of a single species per ml isolated from a urine specimen was considered to be significant. 1 The bacteria were identified by standard methods and the antimicrobial susceptibility determined by disk diffusion. 5 
RESULTS AND DISCUSSION
Between January 1996 and December 2000, 2815 urine isolates were obtained from children in the community and 1314 from children with renal problems. In keeping with other studies, Gram negative organisms accounted for over 90% of the isolates, with Escherichia coli predominating. [1] [2] [3] [4] Enterococci accounted for around 20% of all isolates, which is higher than found in other studies. 1 4 6 They were, however, isolated as a single species and formed at least 10 5 colony forming units per ml, and were, therefore, considered to be significant pathogens.
1 Klebsiella spp., Staphylococcus aureus, other staphylococci, Pseudomonas spp., Enterobacter spp., and S maltophilia were more prevalent among urine isolates of children with renal problems, while Escherichia coli and Proteus spp. were more prevalent among isolates from children in the community (p < 0.05) (table 1). The main focus of this study lies in the antimicrobial profile of the organisms isolated. Two different populations were selected for this study because we observed that the antibiotic resistance for organisms isolated from the urinary tract of children under the care of paediatric nephrourologists was high, and this was confirmed in our study (table 2) ; overall, they were significantly more resistant to most antibiotics tested. Among isolates of E coli from patients with renal problems, for each antimicrobial tested, resistance was more common compared to community isolates (p < 0.001). In particular, trimethoprim resistance was significantly higher for the five most prevalent organisms (p < 0.05) (table 2). Vancomycin resistant enterococci were not isolated from urine cultures of community patients. However, among urine isolates from children with renal problems, resistance to vancomycin first emerged in 1997 and gradually increased to 10.7% in 2000 (χ 2 for trend = 5.6, p = 0.018). This higher antibiotic resistance in the renal group of children may reflect increased exposure to antibiotics and hospital admissions compared to children in the community 6 ; the former group is also more prone to UTI. 3 4 E coli remains the predominant urinary pathogen in both groups of children-so awareness of trends in its susceptibility is important. Over the five year study period, trimethoprim resistance increased steadily from 24.1% (84/348 isolates) to 31.6% (123/389 isolates) in the community group (χ 2 for trend = 4.1, p = 0.04). The increase in trimethoprim resistance was much greater in children with renal problems, from 37.4% (37/99 isolates) to 62.5% (85/136 isolates) by 2000 (χ 2 for trend = 17.9, p < 0.0001). In the latter group, resistance to cefuroxime (χ 2 for trend = 13.4, p < 0.001) and gentamicin (χ 2 for trend = 5.4, p = 0.02), two intravenous antibiotics that are predominantly restricted to hospital use, also increased gradually over five years, in contrast to isolates from children in the community, which remained <1.9% and <0.5% resistant, respectively, for the same period. Finally, although ciprofloxacin is not recommended in children, it is occasionally used by nephrourologists as a short term third line prophylactic antibiotic because of the complexity of many of the patients' underlying conditions and the prevalence of otherwise resistant urinary pathogens. Ciprofloxacin resistance among community E coli isolates emerged in 1997 and, although still infrequent, it occurred in 1.0% of 389 isolates by 2000. In comparison, around 5% of E coli isolates from children with renal problems were resistant to ciprofloxacin in the same year.
CONCLUSIONS
Paediatric urinary tract isolates are becoming increasingly resistant to commonly used antibiotics. In particular, up to a third of E coli isolates from the community and almost two thirds of E coli isolates from children with underlying renal problems may be resistant to trimethoprim, currently the first line empiric antibiotic treatment for UTI. Furthermore, organisms isolated from children with underlying renal problems are significantly more resistant to most antibiotics testedthis should be taken into account when selecting empiric treatment for UTI in children with underlying renal problems. Based on the results of our study, nitrofurantoin should be considered for first line empiric treatment and/or prophylaxis of UTI in children. 
